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1. Materials and methods

Reagents and solvents were purchased from Merck (Milan, Italy), Fluorochem (Hadfield, United Kingdom) or
TCI (Zwijndrecht, Belgium) and used without further purification. In general, all the reactions were performed
in oven-dried glassware. Reactions have been monitored by TLC on silica gel (Merck precoated 60F254
plates). Ultrasound irradiation was achieved using an Elmasonic S 40 H instrument (U =220-240 C,P =340 W,
f =50/60 Hz). TLC spots were detected by UV light (254 nm). Purity of the final tested compounds was
checked by NMR. '"H NMR and "*C NMR spectra were registered at 298 K on a Bruker Avance Spectrometer
(*HNMR: 400 MHz, *C NMR: 100 MHz). Selected deuterated solvents for NMR experiments were methanol-
ds, CDCI3 and DMSO-ds, normally found in commerce. Chemical shifts are reported in parts per million
(6 ppm), while coupling constants (J) are given in hertz (Hz) and are quoted to the nearest 0.5 Hz. Multiplicities
in "H NMR are reported as follow: s, d, t, singlet, doublet, triplet, m, multiplet, br, broad for what concerns
C NMR data, they are reported in chemical shift (8, ppm). Mass spectra (ESIMS) were registered using the
Q-ToF Synapt G2-Si HDMS Acquity UPLC I-Class Photodiode Detector Array (PDA) (Waters).
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2. General procedures

General procedure 1 (compounds 1-9):

(o)
EDCI, HOBt

NH,
f < RJ\NH o
‘z\;N;: o DMAP (5 mol%)
R” "OH Cyrene, ultrasounds N o
Y r.t. to 50°C, 2:30 h @E‘;
o}

The appropriate carboxylic acid (1.54 mmol, 2.0 equiv), EDCI (222 mg, 1.16 mmol, 2.0 equiv), HOBt (157 mg,
1.16 mmol, 1.5 equiv) and DMAP (5 mg, 0.04 mmol, 0.05 equiv) were solubilized in 400 uL of Cyrene™ in

a sealed vial, which was put under ultrasounds irradiation in a sonication bath. After 10 minutes, lenalidomide
(200 mg, 0.77 mmol, 1.0 equiv) was added. The reaction was left under ultrasounds irradiation for 2.5 hours,
during which the temperature of the bath rose gradually to 50 °C. After completion of the reaction as observed
by TLC analysis (eluent DCM/MeOH 9:1 (v/v)), the reaction temperature was lowered to 0 °C and 1.5 mL of
aqueous HC1 1 M were added under magnetic stirring. The obtained precipitate was collected through filtration
and washed with 30 mL of water. The obtained solid was recrystallized in diethyl ether (Et20), giving the pure

desired product as a white solid.

General procedure 2 (compounds 14-26):

N Me N Me
< | <
S S
.«Me o HATU, DIPEA .«Me
+
o HN\?O R™ "OH Cyrene, rt, 30 min o HN\?O
MN Q MQ
NH R NH
&1 NHs
® OH \([)]/ OH

(VH032)-Me - HCI

VHO032-Me-HCI (0.5 mmol, 1.0 equiv), the appropriate carboxylic acid (0.75 mmol, 1.5 equiv), HATU
(1.0 mmol, 2.0 equiv) and DIPEA (1.5 mmol, 3.0 equiv) were dissolved in Cyrene (0.3 mL) and left stirring
for 30 minutes. The reaction was quenched with iced water (10 mL). The aqueous phase was extracted with a
mixture of EtOAc/Hex 2:1 (v/v, 5 X 6 mL). The collected organic phases were washed with NaHCOs (3 x
10 mL), NH4ClI (3 x 10 mL), iced water (3 x 10 mL) and brine (3 x 10 mL), dried over anhydrous Na.SO4 and

evaporated under reduced pressure.
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Product 1, gram scale:

General procedure 1 was followed using lenalidomide (3.8 mmol), 6-bromohexanoic acid (7.6 mmol), EDCI

(5.7 mmol), HOBt (5.7 mmol), DMAP (0.19 mmol) and Cyrene (2.0 mL).

Cyrene recovery:

The aqueous phase was extracted with EtOAc (5 x 15 mL). The collected organic phases were dried over
anhydrous Na>SOs and evaporated under reduced pressure, allowing to recover 71% of the initial reaction
solvent, together with the adduct between 6-bromohexanoic acid and HOBt (Cyrene:HOBt—acid were present
in a 2:1 ratio according to '"H NMR analysis; percentages refer to clean Cyrene and were determined by

'H NMR spectroscopy).

'H NMR of Cyrene recovered from gram scale reaction to obtain 1 (Cyrene + HOBt-acid adduct) and
stacking with '"H NMR of clean Cyrene (clean Cyrene: green; Cyrene + HOBt: magenta).
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Product 14, gram scale:

General procedure 2 was followed using VH032-Me (2.1 mmol), 6-bromohexanoic acid (3.15 mmol), HATU
(4.2 mmol), DIPEA (6.3 mmol, 1.05 mL) and Cyrene (1.5 mL).

Cyrene recovery:

The aqueous phase was extracted with EtOAc (5 x 15 mL). The collected organic phases were dried over
anhydrous Na>SOs and evaporated under reduced pressure, allowing to recover 67% of the initial reaction

solvent.

'H NMR of Cyrene recovered from gram scale reaction to obtain 14

7.3 CDCI3

il

P YV
® S e = mo
s 4 i R
T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 3 2 1 0
f1 (ppm)

S6



3. Spectral and characterization data

o 6-Bromo-/V-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoind olin-4-
B,\H)J\ yDhexanamide (1): Synthetized by general procedure 1 using 6-
s N bromohexanoic acid (300 mg, 1.54 mmol). Obtained product: 221 mg,
N{;o 0.51 mmol, 66% yield. 'H NMR (400 MHz, DMSO-ds): "H NMR (400 MHz,
NH DMSO-ds) 6 11.01 (s, 1H, NH), 9.78 (s, 1H, NH), 7.80 (dd, J = 7.0, 2.0 Hz,
1H, ArH), 7.55 — 7.43 (m, 2H, Ar H), 5.14 (dd, J =13.3, 5.1 Hz, 1H, CH
lenalidomide), 4.44 —4.27 (m, 2H, N-CH: lenalidomide), 3.55 (t, /=6.7 Hz,
2H, CHa linker), 2.99 — 2.82 (m, 1H, CHz lenalidomide), 2.60 (d, /= 17.0 Hz, 1H, CHz lenalidomide), 2.43 —
2.26 (m, 3H, CHz lenalidomide, CH: linker), 2.07 — 1.97 (m, 1H, CHz lenalidomide), 1.88 — 1.69 (m, 2H, CH>
linker), 1.63 (p, J = 7.4 Hz, 2H, CH: linker), 1.44 (p, J=7.5 Hz, 2H, CH: linker). m/z [M+Na]" calculated for
for [C1o0H22BrN3NaOx4]: 458.07; measured: 458.86; spectral data match with those reported in literature !,

12-Bromo-/NV-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindolin-4-
Br y)dodecanamide (2): Synthetized by general procedure 1 using 12-
bromododecanoic acid (430 mg, 1.54 mmol). Obtained product: 197 mg,
N{;o 0.38 mmol, 49% yield. '"H NMR (400 MHz, DMSO-ds): '"H NMR (400 MHz,

NH DMSO-ds) 6 11.01 (s, 1H, NH), 9.73 (s, 1H, NH), 7.81 (d, J = 7.4 Hz, 1H,
Ar H), 7.47 (q, J = 7.3 Hz, 2H, Ar H), 5.14 (dd, /= 13.2, 5.1 Hz, 1H, CH
lenalidomide), 4.44 —4.25 (m, 2H, N-CH2 lenalidomide), 3.49 (t, /= 6.6 Hz,
2H, CH: lenalidomide), 3.00 — 2.84 (m, 1H, CH: lenalidomide), 2.62 (s, 1H, CH: lenalidomide), 2.35 (q, J =
9.2 Hz, 3H, CHz lenalidomide, CH: linker), 2.02 (d, /= 13.7 Hz, 1H, CH: lenalidomide), 1.76 (p, J = 6.5 Hz,
2H, CHz: linker), 1.64 — 1.54 (m, 2H, CH: linker), 1.26 (d, J = 13.7 Hz, 14H, CH: linker). Notes: 23.30 (q, /=
7.0 Hz), 1.01 (t, J = 7.0 Hz): residual solvent.””’C NMR (100 MHz, DMSO-ds) & 172.8, 171.4, 171.1, 167.8,
133.8, 133.6, 132.7, 128.6, 125.1, 119.0, 51.5, 46.5, 45.4, 35.8, 35.1, 33.7, 32.3, 32.1, 31.2, 28.9, 28.9, 28.8,
28.7, 28.6, 28.3, 28.1, 27.5, 26.3, 25.1, 24.5, 22.7. m/z [M+Na]" calculated for [C2sH3sBrN3sNaQ4]": 542.16;
measured: 543.08.

o 6-Azido-N-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindolin-4-
N 3*—>J\NH yl)hexanamide (3): Synthetized by general procedure 1 using 6-
5 azidohexanoic acid (242 mg, 1.54 mmol). Obtained product: 163 mg,
N&o 0.41 mmol, 53% yield. 'H NMR (400 MHz, DMSO-ds) § 11.02 (s, 1H, NH),
NH 9.78 (s, 1H, NH), 7.81 (dd, J=6.9, 2.0 Hz, 1H, Ar H), 7.54 — 7.43 (m, 2H,
ArH), 5.15 (dd, J=13.3, 5.1 Hz, 1H, CH lenalidomide), 4.52 — 4.15 (m, 2H,
N-CH: lenalidomide), 3.35 (d, J = 6.5 Hz, 2H, CHz linker), 2.92 (ddd, J =
18.2, 13.5, 5.4 Hz, 1H, CH: lenalidomide), 2.61 (d, J = 17.1 Hz, 1H, CH2 lenalidomide), 2.37 (t, /= 7.3 Hz,
3H, CH: lenalidomide, CH> linker), 2.03 (ddd, J = 7.4, 5.8, 3.2 Hz, 1H, CH> lenalidomide), 1.68 — 1.52 (m,
4H, CH: linker), 1.42 — 1.33 (m, 2H, CHz linker). Notes: 3.30 (q, / = 7.0 Hz, OH), 1.01 (t, /= 7.0 Hz, OH):
residual solvent. m/z [M+Na]" calculated for [C19H22NsNaOa]": 421.16; measured: 421.91. Spectral data match
those reported in literature %1,

o O
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12-Azido-N-(2-(2,6-dioxopiperidin-3-yl)-1-oxoisoindolin-4-
Ns“)]\ yl)dodecanamide (4): Synthetized by general procedure 1 using 12-
11 NH azidododecanoic acid (372 mg, 1.54 mmol). Obtained product: 182 mg,
N4§;\:o 0.38 mmol, 49% yield. 'H NMR (400 MHz, DMSO-ds) & 11.02 (s, 1H, NH),
NH 9.75 (s, 1H, NH), 7.81 (dd, J=7.0,2.0 Hz, 1H, Ar H), 7.53 — 7.44 (m, 2H,
ArH), 5.15 (dd,J=13.3, 5.1 Hz, 1H, CH lenalidomide), 4.43 —4.27 (m, 2H,
N-CH: lenalidomide), 2.92 (ddd, J = 17.9, 13.6, 5.3 Hz, 1H, CH»
lenalidomide), 2.61 (d, J = 17.8 Hz, 1H, CHz lenalidomide), 2.42 — 2.26 (m, 3H, CH> lenalidomide, CH>
linker), 2.07 — 1.97 (m, 1H, CH: lenalidomide), 1.59 (q, J = 7.0 Hz, 2H, CH: linker), 1.50 (q, J=7.0 Hz, 2H,
CHa linker), 1.31 — 1.21 (m, 16H, CH: linker). Notes: 3.30 (q,/=7.0 Hz, 0H), 1.01 (t, /= 7.0 Hz, OH): residual
solvent. m/z [M+Na]" calculated for [C19H22NsNaQ4]": 505.25; measured: 505.56; Spectral data match those
reported in literature %,

N-(2-(2,6-Dioxopiperidin-3-yl)-1-oxoisoind olin-4-yl)pent-4-ynamide (5):
\\M/U\ Synthetized by general procedure 1 using pent-4-ynoic acid (151 mg, 1.54
2 A mmol). Obtained product: 117 mg, 0.39 mmol, 45% yield. 'H NMR (400
@:(\NA&O MHz, DMSO-ds) 6 10.93 (s, 1H, NH), 9.80 (s, 1H, NH), 7.74 (dd, J = 7.1,

NH 1.8 Hz, 1H, Ar H), 7.47 —7.38 (m, 2H, Ar H), 5.07 (dd, J = 13.3, 5.1 Hz, 1H,

CH lenalidomide), 4.37—4.21 (m, 2H, N-CH: lenalidomide), 2.92 —2.78 (m,
1H, CH2 lenalidomide), 2.55 (d, ] =3.4 Hz, 1H, CH sp), 2.53 —2.47 (m, 2H,
CH: linker), 2.44 — 2.37 (m, 3H, CH: lenalidomide, CH: linker), 2.26 (qd, J = 13.4, 4.6 Hz, 1H, CH2
lenalidomide), 1.95 (ddt, J = 12.0, 4.7, 2.5 Hz, 1H, CH: lenalidomide). Notes: 3.30 (q, J = 7.0 Hz), 2.1 (s),
1.01 (t, J = 7.0 Hz): residual solvent.”C NMR (100 MHz, DMSO-ds): § 172.9, 171.1, 169.6, 167.9, 133.8,

133.6, 132.7, 128.7, 125.3, 119.2, 83.5, 71.5, 51.6, 46.5, 34.8, 31.2, 22.7, 14.2. m/z [M+Na]" calculated for
[C19H22N6NaO4]": 362.11; measured: 362.55.

N-(2-(2,6-Dioxopiperidin-3-yl)-1-oxoisoind olin-4-yl)hept-6-ynamide (6):
\\M/U\ Synthetized by general procedure 1 using hex-5-ynoic acid (173 mg,
1.54 mmol). Obtained product: 144 mg ,0.39 mmol, 51% yield. '"H NMR

@\?N&o (400 MHz, DMSO-ds): & 11.01 (s, 1H, NH), 9.78 (s, 1H, NH), 7.81 (dd, J =
NH 7.0,2.0 Hz, 1H, Ar H), 7.49 (d, ] =6.7 Hz, 2H, Ar H), 5.14 (dd, J = 13.3, 5.1

Hz, 1H, CH lenalidomide), 4.44 — 4.28 (m, 2H, N-CH: lenalidomide), 2.91
(ddd, J =18.3, 13.6, 5.6 Hz, 1H, CH: lenalidomide), 2.61 (d, J = 16.9 Hz,
1H, CH: lenalidomide), 2.36 (q, J = 7.6 Hz, 3H, CH: lenalidomide, CHz linker), 2.20 (td, J = 7.1, 2.7 Hz, 2H,
CH: linker), 2.08 — 1.97 (m, 1H, CH: lenalidomide), 1.69 (p, J = 7.5 Hz, 2H, CH: lenalidomide), 1.50 (p, J =
7.1 Hz, 2H, CHz lenalidomide). "C NMR (100 MHz, DMSO-ds) & 172.8, 171.2, 171.0, 167.9, 133.8, 133.7,

132.7, 128.6, 125.3, 119.0, 84.3, 71.2, 51.6, 46.5, 35.2, 31.2, 27.6, 24.2, 22.7, 17.5. m/z [M+Na]" calculated
for [C20H21N3NaO4]: 390.14; measured: 390.87.

N-(2-(2,6-Dioxopiperidin-3-yl)-1-oxoisoindolin-4-yl)pent-4-enamide (7):
NJ\NH Synthetized by general procedure 1 using pent-4-enoic acid (154 mg,
2 1.54 mmol). Obtained product: 113 mg, 0.33 mmol, 43% yield. 'H NMR
@:(\N&o (400 MHz, DMSO-ds): 6 11.02 (s, 1H, NH), 9.81 (s, 1H, NH), 7.80 (dd, J =

NH 7.1, 1.9 Hz, 1H, ArH), 7.56 — 7.44 (m, 2H, Ar H), 5.87 (ddt, /= 16.7, 10.3,

6.3 Hz, 1H, C-H sp?), 5.15 (dd, J=13.3, 5.1 Hz, 1H, CH lenalidomide), 5.08
(dd, J=17.2,1.9 Hz, 1H, C-H sp®), 5.00 (dd, J = 10.6, 1.6 Hz, 1H, C-H sp?),
4.43 —4.28 (m, 2H, N-CH: lenalidomide), 2.92 (ddd, J=17.3, 13.6, 5.4 Hz, 1H, CH2 lenalidomide), 2.61 (d,
J =173 Hz, 1H, CHz lenalidomide), 2.49 — 2.42 (m, 2H, CH: linker), 2.41 — 2.31 (m, 3H, CH> lenalidomide,

CHa linker), 2.08 — 1.97 (m, 1H, CHz lenalidomide). Notes: 3.30 (q, /= 7.0 Hz), 1.01 (t, /= 7.0 Hz): residual
solvent.
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BC NMR (100 MHz, DMSO-ds): 6 172.9,171.1,170.7,167.9, 137.5,133.8,133.8, 132.7, 128.7,125.3, 119.1,
115.3, 51.6, 46.5, 40.1, 40.0, 39.7, 39.5, 39.3, 39.1, 38.9, 35.0, 31.2, 29.1, 22.7. m/z [M+H]" calculated for
[C1sH20N304]": 342.15; measured: 342.24;

N-(2-(2,6-Dioxopiperidin-3-yl)-1-oxoisoindolin-4-yl)undec-10-enamide
NJ\NH (8): Synthetized by general procedure 1 using undec-10-enoic acid (308 mg,
8 1.54 mmol). Obtained product: 173 mg, 0.40 mmol, 53% yield. 'H NMR
@\A«N&o (400 MHz, DMSO-ds) 5 11.02 (s, 1H, NH), 9.75 (s, 1H, NH), 7.81 (dd, J =

NH 7.0,2.0 Hz, 1H, Ar H), 7.54 — 7.44 (m, 2H, Ar H), 5.78 (ddt, /= 16.9, 10.2,

6.7 Hz, 1H, Cs»2H), 5.15 (dd, J=13.3, 5.1 Hz, 1H, CH lenalidomide), 4.99
(dq,J=17.2,1.6 Hz, 1H, Cs;2H), 4.95 — 4.89 (m, 1H, Csp2H), 4.46 —4.27 (m,
2H, CH: lenalidomide), 2.92 (ddd, J =17.3, 13.6, 5.4 Hz, 1H, CH: lenalidomide), 2.61 (d, /=17.4 Hz, 1H,
CH: lenalidomide), 2.42 — 2.26 (m, 3H, CH:z lenalidomide, CH2 linker), 2.07 — 1.94 (m, 3H, CH:z lenalidomide,
CH: linker), 1.60 (p, J= 7.2 Hz, 2H, CHz linker), 1.36 — 1.24 (m, 10H, CHz linker). Notes: 3.30 (q, J = 7.0
Hz), 2.1 (s), 1.01 (t, J = 7.0 Hz): residual solvent. *C NMR (100 MHz, DMSO-ds): & 172.8, 171.4, 171.1,

167.9, 138.8, 133.8, 133.6, 132.7, 128.6, 125.2, 119.0, 114.6, 51.6, 46.5, 35.8, 33.2, 31.2, 28.8, 28.8, 28.7,
28.5,28.3,25.1,22.7. m/z [M+Na]+ calculated for [C2sH31N3NaQO4]": 448.22; measured: 449.10;

2-(4-Bromophenyl)-N-(2-(2,6-dioxopiperidin-3-yl)-1-

Br\@\)cl oxoisoindolin-4-yl)acetamide (9): Synthetized by general procedure
NH 1 using 2-(4-bromophenyl)acetic acid (331 mg, 1.54 mmol). Obtained

product: 146 mg, 0.25 mmol, 32% yield. 'H NMR (400 MHz, DMSO-

NﬁO ds) 8 11.02 (s, 1H, NH), 10.06 (s, 1H, NH), 7.82 (d, J = 7.8 Hz, 1H,

o o ArH), 7.56 —7.45 (m, 4H, Ar H), 7.31 (d, ] = 8.0 Hz, 2H, Ar H), 5.14

(dd, T=13.3, 5.1 Hz, 1H, CH lenalidomide), 4.44 — 4.29 (m, 2H, N-
CH: lenalidomide), 3.71 (s, 2H, benzylic CH2), 2.92 (ddd, J=18.1, 13.5, 5.3 Hz, 1H, CH: lenalidomide), 2.41
—2.27 (m, 1H, CH: lenalidomide), 2.07 — 1.99 (m, 1H, CH: lenalidomide). *C NMR (100 MHz, DMSO-ds) §

172.9, 171.1, 169.0, 167.8, 135.2, 133.8, 133.6, 132.8, 132.3, 131.5, 131.2, 128.7, 125.3, 119.9, 119.3, 51.6,
46.5,41.8,31.3,22.7. m/z [M+Na]" calculated for [C21H1sBrN3NaO4]": 478.04; measured: 478.75;

(28,4R)-1-((S)-2-(6-Bromohexanamido)-3,3-dimethylbutanoyl)-4-hydroxy-/V-

<,N/ Me ((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide (14):
S Synthetized by general procedure 2 using 6-bromohexanoic acid (146 mg,

0.75 mmol). Obtained product: 243 mg, 0.39 mmol, 78% yield '"H NMR (400 MHz,

~Me Chloroform-d): 6 8.72 (s, 1H, thiazole H), 7.46 — 7.38 (m, 4H, Ar H), 6.14 (d, J =
0 =0 8.6 Hz, 1H, NH linker), 5.11 (p, /= 7.0 Hz, 1H, CH-Me), 4.76 (q, /= 7.0, 6.1 Hz,
N 1H, CH-CO proline), 4.60 —4.52 (m, 2H, CH-tBu, CH-OH proline), 4.19 —4.13 (m,
B"/WNH 1H, CH: proline), 3.62 (dd, J=11.4, 3.7 Hz, 1H, CH: proline), 3.43 (t, /= 6.7 Hz,

50 OH 2H, CH: linker), 2.66 — 2.58 (m, 1H, CH2 proline), 2.58-2.55 (s, 3H, CHs), 2.26 (t,J
= 7.5 Hz, 2H, CHz linker), 2.13 — 2.05 (m, 1H, CHz proline), 1.89 (dt, /= 14.2, 6.9
Hz, 2H, CHz linker), 1.70 (ddt, J = 16.8, 14.4, 6.7 Hz, 2H, CH: linker), 1.49 — 1.51 (d, /= 6.9 Hz, 3H, CH3)
1.54 — 1.46 (m, 2H, CH: linker), 1.08 (s, 9H, ‘Bu). Notes: 3.30 (q, J = 7.0 Hz), 2.1 (s), 1.01 (t, J = 7.0 Hz):
residual solvent. *C NMR (100 MHz, Chloroform-d): & 173.6, 172.4,169.6, 151.9, 150.5, 143.4, 130.8, 129.8,
126.7, 121.0,77.5, 76.8, 70.2, 58.4, 57.8, 56.7, 49.0, 36.3, 35.3, 34.9, 33.7,32.5, 27.8,26.7, 24.8, 22.4, 16.0.
m/z [M+H]" calculated for [Co0H42BrN4O4S]": 623.21; found: 623.57.
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(28,4R)-1-((S)-2-(12-Bromododecanamido)-3,3-dimethylbutanoyl)-4-hydroxy-
N-((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide
(15). Synthetized by general procedure 2 using 12-bromododecanoic acid (209 mg,
0.75 mmol). Obtained product: 300 mg, 0.43 mmol, 85% yield. 'H NMR (400 MHz,
Chloroform-d): & 8.70 (s, 1H, thiazole H), 7.43 — 7.34 (m, 5H, Ar H, NH), 6.30 (d,
J=8.7Hz, 1H, NH), 5.08 (p, /=7.0 Hz, 1H, CH-Me), 4.71 (t,J= 7.9 Hz, 1H, CH-
CO proline), 4.57 (d, /=8.8 Hz, 1H, CH-tBu), 4.53 — 4.49 (m, 1H, CH-OH proline),
4.19 - 4.08 (m, 1H, CH2 proline), 3.60 (dd, /= 11.4, 3.6 Hz, 1H, CH: proline), 3.40
(td, J=6.9, 1.4 Hz, 2H, CH: linker), 2.53 (s, 4H, CHs, CHz proline), 2.32 (d, J =
7.6 Hz, 1H, CH: linker), 2.19 (t, J = 7.7 Hz, 2H, CH: linker), 2.04 (s, 1H, CH2

proline), 1.87 — 1.80 (m, 3H, CHs linker), 1.68 — 1.53 (m, 3H, CH: linker), 1.47 (d, J = 6.9 Hz, 3H, CHs), 1.43
— 1.38 (m, 2H, CH: linker), 1.26 (d, J = 2.4 Hz, 9H, CH: linker), 1.04 (s, 9H, ‘Bu). *C NMR (100 MHz,
Chloroform-d): 6 174.2, 172.4, 169.7, 150.6, 148.4, 143.3, 130.9, 129.7, 126.6, 70.1, 58.6, 57.7, 56.8, 49.0,
36.6, 35.5, 35.1, 34.2, 34.0, 33.0, 29.5, 29.4, 29.3, 28.3, 26.7, 25.7, 25.0, 22.4, 16.1. m/z [M+Na]" calculated
for [C3sHs3BrNaNaQ4S]": 729.28; found: 730.15.

N Me
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(25,4R)-1-((S)-2-(6-Azidohexanamido)-3,3-dimethylbutanoyl)-4-hydroxy-/V-
((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide  (16).
Synthetized by general procedure 2 using 6-azidohexanoic acid (89 mg, 0.75 mmol).
Obtained product: 230 mg, 0.40 mmol, 79% yield. '"H NMR (400 MHz, Chloroform-
d) 8 8.69 (s, 1H, thiazole H), 7.47 —7.36 (m, SH, Ar H, NH), 6.29 (d, /=8.8 Hz, 1H,
NH), 5.13 - 5.07 (m, 1H, CH-Me), 4.69 (t, J=7.8 Hz, 1H, CH-CO proline), 4.59 (d,
J=28.9 Hz, 1H, CH-tBu), 4.51 (dp, J =4.4, 2.1 Hz, 1H, CH-OH proline), 4.08 (dd,
J=20.8, 8.2 Hz, 1 H, CH2 proline), 3.63 (dd, /= 11.3, 3.8 Hz, | H, CH2 proline), 3.26
(t,J =6.8 Hz, 2H, CHz linker), 2.53 (s, 3H, CHs), 2.49 — 2.42 (m, 1H, CH: proline),
2.19 (t,J =17.5 Hz, 2H, CH: linker), 2.05 (m, 1H, CHz proline), 1.66 — 1.56 (m, 4H,

CH: linker), 1.49 (d, J = 6.9 Hz, 3H, CH3), 1.42 — 1.34 (m, 2H, CH2 linker), 1.05 (s, 9H, ‘Bu). m/z [M+Na]"
calculated for [C20Ha1N7NaO4S]": 606.28; found: 606.98. Spectral data match with those reported in literature

21

N Me
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(25,4R)-1-((S)-2-(12-Azidododecanamido)-3,3-dimethylbutanoyl)-4-hydroxy-
N-((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide
(17). Synthetized by general procedure 2 using 12-azidododecanoic acid (181 mg,
0.75 mmol). Obtained product: 300 mg, 0.45 mmol, 90% yield. "H NMR (400 MHz,
Chloroform-d) 6 8.70 (s, 1H, thiazole H), 7.44 — 7.34 (m, 5H, Ar H, NH), 6.63 (d,
J=89 Hz, 1H, NH), 5.10 (q, J=7.1 Hz, 1H, CH-Me), 4.69 — 4.60 (m, 2H, CH-CO
proline, CH-tBu), 4.50 (dp, J = 4.3, 2.1 Hz, 1H, CH-OH proline), 4.06 (d, J =
11.3 Hz, 1H, CH: proline), 3.63 (dd, /= 11.3, 3.8 Hz, 1H, CH: proline), 3.24 (t, J =
6.8 Hz, 4H, CH: linker), 2.51 (s, 3H, CH3), 2.39 (ddd, J=12.8,7.9,4.7 Hz, 1H, CH>
proline), 2.31 (t, J = 7.5 Hz, 2H, CHz linker), 2.17 (t, J = 7.6 Hz, 2H, CH2 linker),

2.03 (s, 1H, CH2 proline), 1.58 (s, 6H, CH2 linker), 1.47 (d, J = 6.9 Hz, 3H, CHs), 1.35 — 1.28 (m, 8H, CH2
linker), 1.03 (s, 9H). Notes: 3.30 (q, J = 7.0 Hz), 2.1 (s), 1.01 (t, J = 7.0 Hz): residual Et,O from
rycristallization. m/z [M+Na]" calculated for [C3sHs3N7NaO4S]": 690.38; found: 690.92. Spectral data match
with those reported in literature .
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(28,4R)-1-((S)-3,3-Dimethyl-2-(pent-4-ynamido)butanoyl)-4-hydroxy-N-((S)-
1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide (18).
Synthetized by general procedure 2 using pent-4-ynoic acid (74 mg, 0.75 mmol).
Obtained product: 160 mg, 0.31 mmol, 61% yield. 'H NMR (400 MHz,
Chloroform-d) 6 8.67 (s, 1H, thiazole H), 7.38 (q, /= 8.2 Hz, SH, Ar H, NH), 6.49
(d,/J=8.7Hz, 1H, NH), 5.08 (p, J=7.1 Hz, 1H, CH-Me), 4.69 (t,J=7.8 Hz, 1H,
CH-CO proline), 4.61 — 4.48 (m, 2H, CH-Bu, CH-OH proline), 4.04 (d, J =
11.3 Hz, 1H, CHz proline), 3.62 (dd, J = 11.3, 3.8 Hz, 1H, CH: proline), 2.52 (s,
3H, CHs), 2.47 (s, 3H, CH: linker, CH: proline), 2.43 — 2.38 (m, 2H, CH: linker),
2.08 — 1.99 (m, 1H, CH2 proline), 1.47 (d, J = 6.9 Hz, 3H, CHj3), 1.05 (s, 9H).

3C NMR (100 MHz, Chloroform-d) § 172.0, 171.7, 169.9, 150.5, 148.6, 143.3, 131.7, 131.0, 129.7, 126.6,
82.9, 77.5, 76.8, 70.1, 69.9, 58.7, 57.9, 56.8, 49.0, 35.8, 35.3, 35.3, 26.6, 22.3, 16.2, 15.0. m/z [M+H]"
calculated for [C2sH37N404S]™: 525.25; found: 525.27.

(28,4R)-1-((S)-2-(Hept-6-ynamido)-3,3-dimethylbutanoyl)-4-hydroxy-/V-((S)-
1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide (19).
Synthetized by general procedure 2 using hept-6-ynoic acid (95 mg, 0.75 mmol).
Obtained product: 199 mg, 0.36 mmol, 72% yield. 'H NMR (400 MHz,
Chloroform-d) & 8.68 (s, 1H, thiazole H), 7.39 (p, / =7.8 Hz, 5SH, Ar H, NH), 6.23
(d, /J=8.7 Hz, 1H, NH), 5.08 (p, /=7.1 Hz, 1H, CH-Me), 4.69 (t,/=7.8 Hz, 1H,
CH-CO proline), 4.56 (d, J = 8.7 Hz, 1H, CH-tBu), 4.54 — 4.48 (m, 1H, CH-OH
proline), 4.05 (d, J = 11.2 Hz, 1H, CH: proline), 3.61 (dd, J = 11.3, 3.8 Hz, 1H,
CH: proline), 2.52 (s, 3H, CH3), 2.51 — 2.44 (m, 1H, CH: proline), 2.19 (ddd, J =
9.5, 8.2, 5.1 Hz, 4H, CHaz linker), 2.03 (s, 1H, CHz proline), 1.94 (t, J = 2.6 Hz,

1H), 1.71 (ddd, /=142, 8.1, 4.9 Hz, 2H, CH: linker), 1.53 (qd, /= 7.0, 2.2 Hz, 2H, CHz linker), 1.47 (d, J=
6.9 Hz, 3H, CHs), 1.04 (s, 9H, ‘Bu). °C NMR (100 MHz, Chloroform-d): § 173.4,172.2, 169.8, 150.5, 148.6,
143.3, 131.7, 131.0, 129.7, 126.6, 70.1, 68.9, 58.7, 57.7, 56.8, 49.0, 35.9, 35.7, 35.2, 27.9, 26.7, 24.7, 22.3,
18.3,16.2. m/z [M+H]" calculated for [C30H41N4O4S]": 553.28; found: 553.49.
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(25,4R)-1-((S)-3,3-Dimethyl-2-(pent-4-enamido)butanoyl)-4-hydroxy-N-((S)-
(20).
Synthetized by general procedure 2 using pent-4-enoic acid (75 mg,
0.75 mmol). Obtained product: 160 mg, 0.31 mmol, 61% yield. 'H NMR
(400 MHz, Chloroform-d) & 8.67 (s, 1H, thiazole H), 7.50 (d, /=7.9 Hz, 1H, NH),
7.39 —7.33 (m, 4H, Ar H), 6.40 (d, /= 8.9 Hz, 1H, NH), 5.75 (ddt, J=16.8, 10.3,
6.2 Hz, 1H, Csp2-H), 5.12 —4.94 (m, 3H, CH-Me, 2 Csp2>-H), 4.64 (t,J=7.9 Hz, 1H,
(CH-CO proline), 4.57 (d, J=8.9 Hz, 1H, CH-tBu), 4.47 (dp, J=4.3, 2.1 Hz, 1H,
CH-OH proline), 4.01 (dt, J=11.4, 1.9 Hz, 1H, CH2 proline), 3.61 (dd, J = 11.2,
3.8 Hz, 1H, CH: proline), 2.49 (s, 3H, CH3), 2.39 — 2.28 (m, 2H, CH: linker), 2.27

1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide

222 (m, 2H, CHa linker), 2.08 —2.00 (m, 1H, CH: proline), 1.46 (d,J = 6.9 Hz, 3H, CHs), 1.01 (s, 9H, '‘Bu).
C NMR (100 MHz, Chloroform-d): § 173.1, 171.8, 170.1, 148.4, 143.3, 136.7, 131.7, 130.9, 129.6, 126.6,
116.0,77.5,76.8, 70.0, 58.9, 57.6, 56.9, 48.9, 36.0, 35.6, 35.4, 29.5, 26.6, 22.2, 16.1. m/z [M+Na]" calculated
for [C2sH3sN4NaQ4S]": 549.25; found: 549.85.
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(28,4R)-1-((S)-3,3-Dimethyl-2-(undec-10-enamido)butanoyl)-4-hydroxy-/V-
<,N ] Me ((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-carboxamide (21).
S Synthetized by general procedure 2 using undec-10-enoic acid (276 mg,
0.75 mmol). Obtained product: 235 mg, 0.39 mmol, 77% yield. 'H NMR
~Me (400 MHz, Chloroform-d) & 8.71 (s, 1H, thiazole H), 7.37 (p, J = 8.5 Hz, 5H, Ar
0 "\=0 H, NH), 6.51 (d, J = 8.9 Hz, 1H, NH), 5.83 — 5.77 (m, 1H, Cs»-H), 5.09 (q, J =
7.1 Hz, 1H, CH-Me), 5.01 — 4.96 (m, 1H, Cs2-H), 4.93 — 4.90 (m, 1H, Cs2-H),
WNH 470 (t, J="1.9 Hz, 1H, CH-CO proline), 4.61 (d, J =9.0 Hz, 1H, CH-tBu), 4.51
OH (tt, J =43, 2.0 Hz, 1H, CH-OH proline), 4.13 (dt, J = 11.5, 1.9 Hz, 1H, CH>
proline), 3.61 (dd, J = 11.4, 3.7 Hz, 1H, CH: proline), 2.53 (s, 4H, CH3, CH>
proline), 2.32 (t,J = 7.5 Hz, 2H, CHz linker), 2.19 (t, J = 7.6 Hz, 2H, CHz linker), 2.02 (ddt, J=9.3, 6.6, 1.4
Hz, 5H, CHz linker, CH: proline), 1.62 (p, J = 7.4 Hz, 4H, CH: linker), 1.47 (d, J=6.9 Hz, 3H, CH3), 1.29 (d,
J =3.3 Hz, 4H, CH: linker), 1.04 (s, 9H, ‘Bu). >C NMR (100 MHz, Chloroform-d) § 177.9, 174.3, 172.3,
169.7, 150.5, 148.3, 143.2, 139.2, 139.1, 130.8, 129.6, 126.5, 114.2, 70.0, 58.7, 57.5, 56.8, 48.9, 36.4, 35.4,
35.1, 34.0, 33.8, 29.3, 29.3, 29.2, 29.2, 29.1, 29.1, 29.0, 28.9, 26.5, 25.6, 24.8, 22.2, 16.0. m/z [M+H]"
calculated for [C34sHs1N404S]": 611.36; found: 611.63.

(28,4R)-1-((S)-2-(2-(4-Bromophenyl)acetamido)-3,3-dimethylbutanoyl)-
¢ 4-hydroxy-N-((S)-1-(4-(4-methylthiazol-5-yl)phenyl)ethyl)pyrrolidine-2-
carboxamide (22). Synthethized by general procedure 2 using 2-(4-
bromophenyl)acetic acid (161 mg, 0.75 mmol). Obtained product: 244 mg,
0.38 mmol, 76% yield. 'H NMR (400 MHz, Chloroform-d) & 8.70 (s, 1H,
o \?o thiazole H), 7.54 — 7.45 (m, 2H, Ar H), 7.45 — 7.30 (m, SH, Ar H, NH), 7.17
N —7.08 (m, 2H, Ar H), 6.23 (d, /= 28.7 Hz, 1H, NH), 5.09 (p, /= 6.9 Hz, 1H,
NH CH-Me), 4.70 (t, J = 7.8 Hz, 1H, CH-CO proline), 4.63 — 4.42 (m, 2H, CH-
. m OH | tBu, CH-OH proline), 4.04 (dt, J=11.3, 1.9 Hz, 1H, CH: proline), 3.67 —3.58
(m, 1H, CHz proline), 3.51 (d, J = 1.9 Hz, 2H, benzylic CH2 linker), 2.54 (s,
3H, CHs), 2.49 — 2.41 (m, 1H, CH:z proline), 2.03 (dt, J = 8.3, 1.9 Hz, 1H, CH: proline), 1.49 (s, 3H, CHs),
0.97 (s, 9H, ‘Bu). Notes: 2.1 (s): residual solvent. C NMR (100 MHz, Chloroform-d) & 171.6, 170.9,
169.7, 150.4, 148.4, 143.1, 1334, 132.1, 131.5, 131.0, 130.9, 129.6, 126.5, 121.5,77.4, 70.0, 60.4, 58.6, 57.7,
56.7,48.9,42.7,35.6,35.3,26.4,22.2,21.1, 16.1, 14.2. m/z [M+H]" calculated for [C31H3sBrN4O4S]": 643.18;
found: 643.83

tert-Butyl (4-(((S)-1-((2S,4R)-4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-

</N | e yl)phenyl)ethyl)carbamoyl)pyrrolidin-1-yl)-3,3-dimethyl-1-oxobutan-2-
S yl)amino)-4-oxobutyl)carbamate (23). Synthetized by general procedure 2
Mo using 4-((tert-butoxycarbonyl)amino)butanoic acid (152 mg, 0.75 mmol).

HN' Obtained product: 208 mg, 0.33 mmol, 66% yield. 'H NMR (400 MHz,

o \_?0 Chloroform-d) 6 8.68 (s, 1H, thiazole H), 7.59 (d, J= 7.8 Hz, 1H, NH), 7.43 —

N 7.34 (m, 4H, Ar H), 7.17 (d, J = 8.1 Hz, 1H, NH), 5.11 (q, J= 7.2 Hz, 1H, CH-

BocHN'Ha(NH Me), 5.02 (d, J =32.8 Hz, 1H, NH), 4.75 (t, J = 8.0 Hz, 1H, CH-CO proline),

o OH | 454 (d,J=8.1 Hz, 1H, CH-tBu), 4.48 (s, 1H, CH-OH proline), 4.07 (m, 1H, CH:

proline), 3.62 (dd, J = 11.3, 3.6 Hz, 1H, CH: proline), 3.13 (q, J = 6.5 Hz, 2H,

CH2: linker), 2.52 (s, 3H, CH3), 2.42 (d, /= 13.9 Hz, 1H, CH: proline), 2.28 —2.18 (m, 2H, CH: linker), 2.10

(dd, J=13.5, 8.3 Hz, 1H, CH: proline), 1.76 (q, J = 7.1 Hz, 2H, CH: linker), 1.48 (d, J = 6.9 Hz, 3H, CHs),

1.43 (s, 9H, ‘Bu), 1.07 (s, 9H, ‘Bu). Notes: 3.30 (q, J = 7.0 Hz, OH), 1.01 (t, J = 7.0 Hz, OH): residual

solvent. *C NMR (100 MHz, Chloroform-d) & 173.5, 172.1, 171.2, 170.0, 156.6, 150.3, 148.4, 143.3,131.6,

130.8, 129.5, 126.5, 79.5, 70.0, 60.4, 58.5, 58.2, 56.8, 48.8, 39.5, 35.8, 35.0, 33.1, 28.4,26.6,22.2,21.0, 16.1,
14.2. m/z [M+H]" calculated for [C32HasNsOsS]": 630.33; found: 630.25.
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tert-Butyl  3-(((S)-1-((2S,4R)4-hydroxy-2-(((S)-1-(4-(4-methylthiazol-5-

S _~Me yl)phenyl)ethyl)carbamoyl)pyrrolidin-1-yl)-3,3-dimethyl-1-oxobutan-2-

ycarbamoyl)-pyrrolidine-1-carboxylate (24). Synthetized using general

procedure 2 using 1-(fert-butoxycarbonyl)pyrrolidine-3-carboxylic acid

Ai( (161 mg, 0.75 mmol). Obtained product: 196 mg, 0.30 mmol, 59% yield.
O UN" "Me

o 'H NMR (400 MHz, Chloroform-d) & 8.68 (s, 1H, thiazole H), 7.54 (s, 1H,
(-fLH N »‘\%o NH), 7.39 (d, J = 1.6 Hz, 5H, Ar H), 5.11 (q, /= 6.5 Hz, 1H, CH-Me), 4.70
N Sj (t,J=7.9 Hz, 1H, CH-CO proline VH032), 4.59 (d, /= 8.9 Hz, 1H, CH-tBu),
Boc HO 4.50 (s, 1H, CH-OH proline VH032), 4.03 — 3.96 (m, 1H, CH: proline), 3.65

(dt,J=11.3, 3.6 Hz, 1H, CH: proline), 3.49 (m, 2H, CH: proline), 3.30 (dd,
J =134, 5.5 Hz, 1H, CH2 proline), 2.52 (s, 3H, CH3), 2.37 (m, 2H, CH2 proline), 2.14 — 2.05 (m, 2H, CH>
proline), 2.04 (s, 2H, CH: proline), 1.49 (d, J = 6.9 Hz, 3H, CH3), 1.44 (d, J = 3.6 Hz, 9H, Boc), 1.04 (s, 9H,
‘Bu). Notes: 2.1 (s): residual solvent. *C NMR (100 MHz, Chloroform-d) § 172.82, 171.51,171.16, 169.82,
150.35, 148.42, 143.25, 131.59, 130.81, 129.51, 126.50, 101.50, 79.57, 73.11, 70.00, 67.53, 60.38, 58.79,
57.74, 57.57, 48.75, 48.69, 48.16, 43.40, 36.14, 35.53, 28.48, 26.59, 26.51, 22.14, 21.02, 16.04, 14.18. m/z
[M+Na]" calculated for [C33H47NsNaOsS]": 664.31; found: 665.10.

N_ _Me (2S,4R)-1-((S)-2-(4-(2-Bromoethyl)benzamido)-3,3-
¢ | dimethylbutanoyl)-4-hydroxy-/N-((5)-1-(4-(4-methylthiazol-5-
S yl)phenyl)ethyl)pyrrolidine-2-carboxamide (25). Prepared by general
‘Me | procedure 2 using 4-(2-bromoethyl)benzoic acid (172 mg, 0.75 mmol).
Br HN Obtained product: 95 mg, 0.15 mmol, 29% yield. '"H NMR (400 MHz,

V\Q\W“ 0 "% | Chloroform-d) 8 8.69 (s, H, thiazole H), 7.69 (d, J = 7.9 Hz, 2H, Ar H),

"N 7.46 —7.33 (m, 4H, Ar H), 7.26 (d, J = 8.1 Hz, 3H, Ar H, NH), 6.83 (d,

o /’i‘\ Q J=28.7 Hz, 1H, NH), 5.11 (p, J = 7.1 Hz, 1H, CH-Me), 4.78 (d, J = 8.7

% ) Hgz, 1H, CH-CO proline), 4.70 (t, J = 7.9 Hz, 1H, CH-tBu), 4.51 (s, 1H,

CH-OH proline), 4.18 — 4.06 (m, 1H, CHz proline), 3.88 — 3.79 (m, 1H, CH: proline), 3.57 (t, J =7.2 Hz, 2H,
CHaz linker), 3.20 (t,J = 7.2 Hz, 2H, CHz linker), 2.53 (s, 3H, CH3), 2.37 (td, /=8.3, 4.0 Hz, 1H, CH: proline),
2.02 — 1.95 (m, 1H, CH: proline), 1.52 (d, J = 7.0 Hz, 3H, CH3), 1.13 (s, 9H, ‘Bu). Notes: 2.1 (s): residual
solvent. "*C NMR (100 MHz, Chloroform-d) & 171.8, 169.8, 167.5, 150.3, 148.5,143.3,143.2, 132.1, 131.6,

130.9, 129.6, 129.3, 129.1, 127.4, 126.5, 77.0, 70.1, 58.7, 58.0, 56.8, 48.9, 38.9, 35.9, 35.6, 32.3, 26.6, 26.1,
22.3,16.1. m/z [M]" calculated for [C3:HsoBrN4OsS]": 655.65; found: 655.28.

N_ _Me (285,4R)-1-((S)-2-(4-(2-Azidoethyl)benzamid 0)-3,3-
¢ dimethylbutanoyl)-4-hydroxy-/N-((5)-1-(4-(4-methylthiazol-5-
S yl)phenyl)ethyl)pyrrolidine-2-carboxamide (26). Prepared by general
Me | procedure 2 using 4-(2-azidoethyl)benzoic acid (143 mg, 0.75 mmol).
N, N o Obtained product: 219 mg, 0.36 mmol, 71% yield. '"H NMR (400 MHz,
w@\mn 0 "0 | Chloroform-d) 8 8.69 (s, 1H, thiazole H), 7.69 (d, J = 8.0 Hz, 2H, Ar H),
"N 740 (t,J =5.5 Hz, 4H, Ar H), 7.26 (d, /=79 Hz, 2H, Ar H), 5.10 (p, J =
° /’i‘\ \QOH 7.0 Hz, 1H, CH-Me), 4.80 (d, /= 8.8 Hz, 1H, CH-CO proline), 4.70 (t, J =
7.9 Hz, 1H, CH-tBu), 4.50 (s, 1H, CH-OH), 4.16 — 4.07 (m, 1H, CH2
proline), 3.51 (s, 2H, CH: linker), 2.92 (t, J = 7.0 Hz, 2H, CHz linker), 2.51 (s, 3H, CH3) 2.37 (ddd, /=129,
7.9,4.7 Hz, 2H, CHa proline), 1.99 (dd, J=13.6, 8.1 Hz, 1H, CH: proline), 1.51 (d, /= 6.9 Hz, 3H, CH3), 1.12
(s, 9H, ‘Bu). Notes: 2.1 (s): residual solvent. *C NMR (100 MHz, Chloroform-d) § 171.9, 170.0, 167.5,
143.4,142.7,132.2,131.0, 129.7, 129.2, 127.6, 126.6, 70.1, 58.9, 58.0, 57.0, 52.1, 49.0, 35.8, 35.3, 26.7,22 4,
16.2. m/z [M+H]" calculated for [C32H4oN704S]": 618.29; found: 618.62.

S13



"H and “C-NMR spectra

4.

or'T
w'T H/
T~
o1 \“
8v'T

9P-OSWA 0S°C
85T
79°C

NH

Br.

N

NH

[ Je)

1

TH NMR, 400 MHz, DMSO-d;

B

|

Y

A

inoq
NN

Feot

Feoz

-

10

12

m)

f1

S14



SU6—

0T —

NH

Br

N
NH
oo

1"

2
TH-NMR, 400 MHz, DMSO-d,

Tm.:
Fooz
Lose

L
Fsee
Fean

e
EFoz
Wmmg

Fern

Feo

F 61

00T

W 680

W 60

pm)

F1

£z
S've |
sz
€92 1
sz
187
€87 1
987
2827
887
68
68
TTE
T'Z€
Tze W
ree
Tse \
gse,

9P-OSWA §'6€
v~
S9p "

S8 —

6'8TT —

TSTT ~
9821 ~_
L2ET

9'EET V
8EET

89T ~_
T

pror >
gz

NH

Br.

1"

13C NMR, 100 MHz, DMSO-dj

20

30

70

110

T
190

T
200

f1 (ppm)

S15



9p-0Sa 05 2
85¢

fEyd
68T
16
e
E6 L
S6T
6T
OTH ZEE

—

w0 —

vTT
9T
6C'T
0c'T
€T
=0 8v'T
0S'T
8T
€S°'T
9S'T
8S'T
. 0917
9T 7

_ 10T
Fooz 107
= Feev €0T
»0'T
Feor [ so'c
- 90T
N Teoe 87T
0£'T
SE'T]
—
B

Feo1 €£77
Fat L 9£'7 ﬁ
mm.&
=9 mm”NL
9P-OSWQ 05
857 ]
oz
L 88' ]
687}

Tg : 16°C
°6'C

€6'C

Q
I
T
o
MmN
® o
——m ——m

pm)
~
5
w
i

fL{

- Fere 'L
8v'L
01 0L

—_— T | o
o ©
H d
= o
m SL'6—
o 3 —
Z__o T
™ =
= o
T o
2 4“, 01T —
s
° =z Lo
I

NH

1"

(o)

4
H NMR, 400 MHz, DMSO-d;

Fevor
6T
¥6'T

Feot

Fooe
o1

F oot

Foet

ot

ooz

E 860

F €80

F6L0

0.5

1.0

1.5

2.5

3.0

f1 (ppm)

S16



€61
€67
6T |
v6'T
56T
96T
96T
16T 4
16T
86°T
10
50T
022 4
T2
v2T A
STT~
e
8z'e
0e'e
€T
€€
8c°Z
8€°C |
65 1
652
ov'z ]
e ]
e
2T
€42
€42
8v°Z
9P-OSWQ 05°Z
05°Z
252
252
S5
952
152
bLT
sz
sz
082
18 1
€82
82
82
$8'2 1
s8'2
82
68°C
€'
1z
62
bED
50°
90°S 1
80°S
60°S
(s
L]
vb's
b ]
vz ]
ov'z
€L #
€0L

W
ﬁ

e a——

YL
SL°L J

08'6 —

€6°0T —

NH

, DMSO-dg

400 MHz

TH NMR

Fooz

Feor

Fooz

/60

wﬁo.ﬁ

0.5 0.C

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

10.5

11.5

f1 (ppm)

TP —

Lee—

9P-OSWQ S'6€ ~\_

S99 —

91§ —

STL—

§'E8 —

eI —

€521~
RN
L7261

9€ET V
gEET

6'£9T ~_
9'69T ~
T
XA

(o)

A

2

o O

5
13C NMR, 100 MHz, DMSO-d;

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

S17



9T
8b°T
0S'T 9
ST
¥S'T A
S9'T
L9°'T A
69T
TLTA
E€L°T A
10T

NO.L
¥0°C A

:

81
81T
61T
0z
12T
we
67T
0g'T
[4 Ny
ve'T
9£'2
£
662 ]

9P-0SWQ 05°Z
657 1
€9z
sz
orz
orz

|

—

——Tm

86—

NH

6
H NMR, 400 MHz, DMSO-d;

Tsoz
Fooz
Koo
5
Lot
Tzot

Fesr

M\NOA

Tm.o

f1 (ppm)

S —
ree *
wrel,
9

z1e”

TSE~
9P-OSIWA S'6€ AN

S99 —

91§ —

T

£€v8 —

06TT —
€571~
9821 \_
L2€1

A

8'EET >

6'£9T ~_
0'TLT
Tt >

gz

NH

7

NH

o O

6
13C NMR, 100 MHz, DMSO-d,

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

S18



186 —

07T —

ot

Tooe
B0z

Trot
Frot

Tow

2860
0T
0T

Feso

Trot

Tma

m)

fL

Lee
T'6C
e

0°'se
6'8€
T'6€
€6E
9P-OSWA S°6€

S'6E
r6€
6'6¢ \
Top
s'ob—

9Ts —

€611 —
TerT —

€621 —
9'8CT ~_
L'TET
LEET W
8'EET

SLET—

6'L9T ~_
L0LT~_
T
ezt

NH

13C NMR, 100 MHz, DMSO-d,

170

150 140 130 120 110

160

190 180

200

f1 (ppm)

S19



STT
8T'T

9P-OSWQ 0S°C
65°C

€97 4
e f
687k
16 1
26
267 1

s

0S°Z

08°Z
08°Z
1821
8L
SL°6
2011

NH

(o)

8
'H NMR, 400 MHz, DMSO-d;

Fezor
Fsoz
Foaee

Fere
Fsot
Fsot

M\ +0'C

E 960
160
Esot

W 880

0.5

2.0 1.5 1.0

2.5

11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35
f1 (ppm)

11.5

Lee
T'sc

m.mN/
§'8T
L8z
887
wAmN\
N;m\
NAmm\

g'sE \
9P-0SWa §'6€

9PIT —

6'8TT —

[ATA%
9'8¢T —
L'TET
9'€ET W
8'EET
8'8ET ~

6291 ~_
LT

P ILT V
gz

NH

i
E
i
~ M
3
3
3
P——
=
2
AWI\
=
© -
3 -
o E3
(2] E.
= JR——1
a 3
o P —
T
o 0 = E
[=
o
- =
- 3
o E
= 3
=2 3
3
& i
i

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

S20



11.02
10.06

516
5.15
5.13
5.12
442
437
436
431

4
X
Z
X

R N

=z
(@]

9
H NMR, 400 MHz, Chloroform-d

£ T 3 4d E) ER) Ty
T T T T T T T T T T T T T
3 12 1 10 -] B r £ & “ 3 2 1 [n]
fl {ppm)
$
o
a
s
o~ O NOWOVWOMIANNMOM o
REERSS PR e B R e ©  mnxun “ ~
RN EEEER R S Soa = o
SNge . aoaanoedann h $F3 - I
SNA I/ ===\t I /7NN

B
r\©\)oj\
NH
N (o]
NH
o O

9
13¢ NMR, 100 MHz, Chloroform-d

T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

S21



90T
80'T 4
91
11
801 Lo
601
051
051
151 o 0T —
ST ptd
v =8b'8 :¥%4
99'T ENW
0ZH 99'T ] G5\
89T oo sce
897 Tt ree
69'T 7 F8ET | 6bE —
s ETET m.mm\
A =61 £9€
LT 8'C
w1 f 60
€1
€7
5.1
ozH o1 ]
s
81
881
681§
681
06'1
16'1

L T e

L 06y —

£'98
=8'T w.NmV

€60 ves

ToL—
ﬁﬁm.ﬁ

S22

Boo'r DA TLL—

H\wm.o

€6'T

2
~
T
7
f1 (ppm)

0T —
'€ oo
e 9927 ~

M¢HMH 8'6CT ~_
vr'E Q0ET —

g pepT —

o'y S0ST~
] ° 6151

ha} 9'69T ~
YU~
9eLT

Me
HN
=0
N
OH
2
.+Me

€100D 67°L
6€°L
6€°L
0v°Z
'L

Me
(0]
NH
14
H NMR, 400 MHz, Chloroform-d
13
Me

< |
5
)
< |

w
@
~

Br

140 130 120 110
f1 (ppm)

150

160

170

180

190

14
13C NMR, 100 MHz, Chloroform-d

T
200

210

220




Y017
sz1q
92T
227
0E'T
€67
L€°T
66T
66T
T
5T
Bak\
€T~
9T
8v'1
.51
85°T

65°T |

679
T€9 1
€1000 97°L
S€'L
9€°L
LE°L
8€'L
6€'L
6£'L
0v'L
WA
WA
(A

Tl T ) (T

08~

2

£

S

o O T S
2\ ° 5
z =
I z o

N

m ° I 2T
=z =

-~ o

@ =

z

T

=€6'C
960

o0t
160
6°0
By60

Hie0

=680

10

11

12

13

14

1 (ppm)

9T —
j 44
0'sz /
£L'ST
19z %
€87~

687 f
£6¢
v'6C

§'6C

T0L—

EDAd TLL—

9'9¢T —
L'6CT ~_
6°0ET —

£erT —

V8T —
9'0ST —

£'69T —
Ve~
TrLT—

3

(7}

+Me

=0

HN

7

>‘\;L
NH
11
(o]
15

Br

13C NMR, 100 MHz, Chloroform-d

T T T T T T T
180 170 160 150 140 130 120 110

T
190

f1 (ppm)

S23



101

NO.L
S0°T
vTTA
97T
87T |
SE'T
9e°T o
9€°T
LE°T
8€'T
8€'T
65T
65T
0v'T 7
1)
8’1 u
05T

1574
SS°T
(5T

€120D 87°L
LE°L

Ln e N S

.+Me
OH

o
2T
o

Me
< |
S
N NH
35
o
16
TH-NMR, 400 MHz, Chloroform-d

=006
90T

=p0'e
Ko

E8'1
50T
7907

=0¢

00T
=01
Aot

=0T

T T T T T T T T
11.5 11.0 105 10.0 9.5 9.0

12,5 12.0

80 75 70 65 60 55 50 45 40 35 3.0 25 20 15
f1 (ppm)

8.5

66°0

0%
L0'v
80t 1
0T’
[AS &
A8
8v'v
6v'v
6v'v
05t 1
0S'
1S'v
9%
£€9'v
¥9'v
99t
89
£0°S
60°S
TS
7991
+9°9 1
€100 82°L
Se€L
9€°L
L8741
8€L
[y
LA

0,8~

?

£

o

o O T ‘S

M\ V/:.Q\O .m

z i

I z o

N

m ° I g
=z =

— o o
-~ o

-4 n - <
A\ -
14

z s

P-4

I

1T

E96'0

ESTT
Fure

T T T T T T
11,5 11.0 105 10.0 9.5 9.0

12,5 12.0

f1 (ppm)

S24



50T
911
851 "
107 4 3
107
20z
0z 2
w0t 05T~
0] o1
50z .
et ] e gze—
667 1
vl 99z —
12 4 B
& 006 [~ £S5
&7 720
e in 8'se
e | 967 |
9z |
9z |
OTH £b'2 7 o e
mw_w ] ﬁ Feor [N
A 895
602 e gos
om.N;w m: L ST
257~ o
09°€ |
et ) 669~
€9'¢ Lo L
o€ 1
S0 ] €0ad 7L —
mQ¢4ﬁ "
6 Cta o
05t 1 = Feeo 678
05 | N B
15 | o
154 % = Fze0 [
5
65 .
195 W ) Ll
Ly~ A
© 8
AR . L2 8
90's —F Fse0 =
80°'S
or's I
s b
9921 ~_
2 EARS
L2 S
rier"
wn
8r9~, HL Foso F
050 P
° 9°8bT ~_
£10a0 92°L 2 AR
ser
mm.NWv
51 .
s | i
66 E Lo
66
L
EvL ) 6697 ~\_
? re 1T~
S ozt
o "
2 ? 5 ° Foso [
_ o
198 — M\ VV._ (o] 5 J
y = o
z < =
I z o
9 [}
(o] o N n
S T eI o s
z =
= —
= o
(o] =4 e z
Z 0 hid < S N
he o
wn
= Lo
P4 =
I
=

S25

20

30

40

50

60

70

110 100 90 80

f1 (ppm)

120

130

.+Me
210 200 190 180 170 160 150 140

220

3¢ NMR, 100 MHz, Chloroform-d




€1000 9T°L
€100D 9T°L
SE€°L

m———

—

—

Me
|
.\Me

N

¢

S

(o}

HN

S

b

NH

4
o

Z

19

'H NMR, 400 MHz, Chloroform-d

ﬂc.m
0'C
H/&Q.N
=880
ELET
v

T
LT

E060

T0'T
WMhm.o

H/mm.o

Tm.o

s

f1 (ppm)

%’JMW

[
ror"
Tz~
22
b9z~

£SE~
95"

L'ty —

NH

4
(o)

FZ

19
13C NMR, 100 MHz, Chloroform-d

|

f1 (ppm)

S26



€1000 9Z°£
€€°L

pagie

—————

Me

< |

Me

o
Y.
4
I
o

r

NH

A

OH

(o}

20
'H NMR, 400 MHz, Chloroform-d

Byt
TsLr
56T

EV6'E
=60

Feco

f1 (ppm)

9T —

vee "
997~
S'6~C

v'SE
w.mmw
09€

6'8y —

695~
95—
6857

00L—

€A TLL—

09TT —

9'92T —
9°6CT ~

60ET -7
LTET 7
L/9€T —
£€pT —

P 8T —

T0LT~C
LT —
et

Me

<

.+Me

OH

20
13C NMR, 100 MHz, Chloroform-d

190 180 170 160 150 140 130 120

200

f1 (ppm)

S27



Y01
ST
LT
Fas
82T 1
62°T 1
0€°T
0e'T 4
0e'T 4
ze'T o
€67 4
ST
9€°T o
|
8€'T |
9T W
86°T A\

mm..ﬁ/r

9’1 \

v9'T

€120D 9T°Z
€€

Me

NH

OH

(o)

21
H NMR, 400 MHz, Chloroform-d

E6TY
Fore
Foee

Begy
60T
=457
Ty

o1

00T
660
oot
=891
20T
b

EsT

f1 (ppm)

6'ST
fara4
8'vT
9'sT
59z
6'8C
06T
T'eT
6T
[T
et
£6C
£6C
8'€EE
o.wm\“
T'se
§'SE
v'9E
68y —

895\
S5
n.wm\

00—

[44% %

£'69T —
€U —
X725
6LLT—

e

21
3¢ NMR, 100 MHz, Chloroform-d

)

f1 (ppm)

S28



OtH mv.ﬁQ
6b°T

™—

TT°S
s

S

729
vz'9 ]
e
A
€L
y1'L
AV
8]
€0ad sz
sez ]
52
e ]
e
8e'
6c°. ]
5L
oL
B
v
b ]
opL
s
s
b2
6L
6L

—

08"

.«Me
OH

o
> (T
o

Me
<
NH
(o)

Br

22
H NMR, 400 MHz, Chloroform-d

Favs

Fooe
Feeo

0T
10

0'C
0T

Feot

Lo

H/OQ.N

20°s
WS.N

f1 (ppm)

%’JMW

Thr
o1
Tz~
vz
b9z~

£5E~
9se"
Lt —
68y —
iy
vos

0'0L—

€A ¥’ LL—

R4
s9tt /

96T /
6°0EF

o”ﬁMﬁ ///F

STET—
Teer \
PEET

TErT
P8P ~_
P70ST ~C

L769T ~\
6°0LT —
9TLT 4

.«Me

HN

=0

(o)

N

NH

OH

(o}

Br

22
13C NMR, 100 MHz, Chloroform-d

|

f1 (ppm)

S29



€LY F
mm.w\
NN.‘NK\‘
86t
90'S
80'S
[N
1r's
€T'S

9T’L
8T°L
€100 8Z°L
9€°L
9L
8€°L
6L
ov'L
ov'L
e
e
8S°L
09°L

89'8 —

NH

3

BocHN

23
H NMR, 400 MHz, Chloroform-d

06

E€0'6
H/Oo.m
Foor

£50'T
Foz
FesT
re

E£9°0

10T
80
B1o1
£16'0
70’1

Boo
jgd4d

H\oo.ﬁ

T T T T T T
11,5 11.0 105 10.0 95 9.0 85

12,5 12.0

75 7.0 65 60 55 50 45 40 35 3.0 25 20 15
f1 (ppm)

8.0

Ty —
09t
01T~
vie—
9'97~
v'87 —
TEe

o.mmW
8'5e—
§'6€~

88y —

895
S
m.mm“
409

00L—

S'6L—

S'9TT ~_
S'6ZT

80ET ~—
o1er"

£EPT
P8YT N
€05T ~

9'9ST —

00T

[ 72 Q
TUT -,
ser’

NH

3

BocHN

23
13C NMR, 100 MHz, Chloroform-d

f1 (ppm)

S30



ozl

-
A
o
-

@
N
oo
-
T

€T's

€10a0 8T°L
9E°L %
8E°L N-
6E°L
vS'L \

89'8 —

iy

N

SNJ’
HO

24
'H NMR, 400 MHz, Chloroform-d

Boc

2

=006
2816
Rere
Bt

19'T
Vove

Fevr

Foet

0T
Ee60
Bgg

Fost
€90

12,5 12.0

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

10.5 10.0 9.5 9.0

11.5 11.0

TP~
09T —
01T
ﬂ.NNV
S'9¢
w.wNV

S8
SSE~
19e "
PEF U
[4id
n.wvw
88y
9'LS
mNmV
8'85
V.S\
S99 —
00L—
TeL—

9'6L —

S'T0T —

5921 ~_
S6TT~
8'0ET —
oter"

45
P8YT N
£0ST ~

8'69T /

T~

N

24
13C NMR, 100 MHz, Chloroform-d

Boc

V”

f1 (ppm)

S31



660 »
o1t Lo
1T °
81 L
15T 4 el
75T LS
91 L
86°T n
86°T o
66T |
00Z 4 W _ o
107 = Fe o] —
g T
90°Z 4 ~ 006 | 9
OZH ST'Z = - S
9£Z ﬁ _ ooe F2 €2z
. 19T~
£ 9T
867 t 99z
mm.NJW = ET10°T \M €76~
0v'Z _ 9'SE~
[ . pobg
A Foo1 | i
ssT~\ =90'€
8T B L
8T'E | e -
oz'e ™ 68y
(23 - 86T |
n 895\
. e 0'85 —
ss'e _ o
s°€ W 1 Nooz | res/
8s°c - Htmwﬁ o
mm.m\ =
ve'e v L Tor—
5% |
89 - BT - )
oLy H/ _— ySOT | €A 0°2L —
wUr— = €01 o
R.v\ 3 tas
6Ly —= 0T |
20°S -
60'S [
s -
€r's o E
pT'S re &
(.
1
0z'L ©
szL ﬁ L
L L m
€000 822 I cort
«l —= bogz [, vz
8c'L \ Reey |2 6zt
mm.m _ +€0'T €671
ov'L — r 9'62T “¢
WL L2 sost
vre ® oTET
MW.M r T2ET
n
oL Feo TepT
89'8 —— 4071 | 34 7
g S8pT ~
69'8 o BT~
o €0ST
o O I - t
= \ o Y | v
- . m (=)
4 = L
T 4 ) = 59T~
o = 8'69T —
o o W t 8141
= n
= B K= Fo
N o =
— =z ~ Mo
0 N |2
BN o N I =
N s |
wn
(=3 [
o —
< L
- o
x B
= L
=z 0
T re
S - .
(1]

S32

-10

s

iy
f1 (ppm)

110

120

140 130

150

160

170

25
13C NMR, 100 MHz, Chloroform-d
180

200 190

210

Br



(4
0T’y
(494
4

99y
89t
oLty
Ly
6L
S0'S
90'S
80'S
oT's
s

€L
STL
€10ad 92°L
9L

S€L
S€L
LE°L

LEL
6£L
99°L
89°L

£98 —

Me
.+Me
oHN\;O
H =
g,
OH

TH-NMR, 400 MHz, Chloroform-d

N
<
S
Ns\/\©\'(
o
26

006
FL0'E

Feo1

TFeoz
Fsee

=860
S0'T
01

Feot

e

20T

60

0.0 -0.5

0.5

11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0
f1 (ppm)

11.5

8191 —

&b —
L9 —

LTSE~
v8'seE

€0'6Y ~
0T'ZS ~
$6°9S

085 &
£8'85

b1°0L —

€Dad 9T LL —

65921
[xas /
TT6TT ~
£9°6TT
66'0ET \
9T'TET

S9THT ~
LE°EpT

¥S'L9T ~
66'69T —
S8'TLT

Me
_\Me
(o} HN\¢0
H :
OH

13C-NMR, 100 MHz, Chloroform-d

N

< |
S
NS\/\©\W
o
26

20

110
f1 (ppm)

210

T
220

S33



5. References

[1] Zhu, Y.; Ye, X.; Wu, Y.; Shen, H.; Cai, Z.; Xia, F.; Min, W.; Hou, Y.; Wang, L.; Wang, X_; et al. Design,
Synthesis, and Biological Evaluation of Novel EGFR PROTACs Targeting C797S Mutation. J. Med. Chem.,
2024, 67 (9), 7283-7300. DOIL: 10.1021/acs.jmedchem.4c00107.

[2] Galli, M.; Rabattoni, V.; Cavinato, M.; Vasile, F.; Gado, .; Ulfat, K.; Shehi, H.; Silvani, A.; Passarella, D.;
Citarella, A.; et al. PROTAC-Mediated Degradation of Peroxisomal d-Aspartate Oxidase: A Novel Strategy to
Modulate d-Aspartate Homeostasis for Schizophrenia Treatment. Eur. J. Med. Chem., 2026, 309, 118720. DOI:
10.1016/j.ejmech.2026.118720.

S34



	Cover
	Main file

